I. INTRODUCTION
In a modern electrical distribution system, there has been a sudden increase of nonlinear loads, such as power supplies, rectifier equipment, domestic appliances, adjustable speed drives (ASD), etc. Power quality distortion has become a serious problem in electrical power systems due to the increase of nonlinear loads drawing non-sinusoidal currents. As the number of these loads increased, harmonics currents generated by these loads may become very significant. These harmonics can lead to a variety of different power system problems including the distorted voltage waveforms, equipment overheating, malfunction in system protection, excessive neutral currents, light flicker, inaccurate power flow metering, etc. They also reduce efficiency by drawing reactive current component from the distribution network. To reduce harmonic distortion and power factor improvement, capacitors are employed as passive filters. But they have the drawback of bulky size, component aging, resonance and fixed compensation performance.
Active filters have been widely used for harmonic
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K. Ramesh Reddy is with EEE Department, GNITS, Hyderabad (Mail: kollirameshreddy@yahoo.co.in). mitigation as well as reactive power compensation, load balancing, voltage regulation, and voltage flicker compensation. In three-phase four-wire systems with nonlinear loads a high level of harmonic currents has been enrolled both in the three line conductors and more significantly in the neutral wire. Unbalanced loads also results in further declination of the supply quality. Various harmonic mitigation techniques have been proposed to reduce the effect of harmonics. These techniques include phase multiplication, passive filters, active power filters (APFs), and harmonic injection. One of the most popular APFs is the shunt active power filter. It is mainly a current source, connected in parallel with the non-linear loads. Conventionally, a shunt APF is controlled in such a way as to inject harmonic and reactive compensation currents based on calculated reference currents. The injected currents are meant to cancel the harmonic and reactive currents drawn by the nonlinear loads. Fig.1 shows the basic compensation principle of the shunt APF. A current controlled voltage source inverter with necessary passive components is used as an APF [8] . It is controlled to draw/supply a compensated current from/to the utility, such that it eliminates reactive and harmonic currents of the non-linear load. Thus, the resulting total current drawn from the ac mains is sinusoidal. Ideally, the APF [6] needs to generate just enough reactive and harmonic current to compensate the non-linear loads in the line 
II. BASIC COMPENSATION PRINCIPLE

Control system description for Shunt APF:
The control system for shunt APF could be divided into two main stages. In the first stage the reference compensating current has to be determined, while in the second stage the derivation of the switching function for the filter inverter circuit is computed.
Reference Compensation Current Calculation:
The reference compensation current is determined mainly using the information about both the fundamental and the harmonic content of the measured load current. Several methods have been proposed in the literature for reference compensation current computation. These methods depend on either time domain or frequency domain analysis. In this paper the method utilized for reference compensation current calculation depends on Fast Fourier Transform (FFT), sort of frequency domain analysis. FFT is used to extract the magnitude of the fundamental component of the load current from which the reference compensation current will be computed.
The following equations describe the procedure used for reference compensation current calculations. 
III. WAVELETS
Wavelet analysis is a new development in the area of applied mathematics. Fourier analysis is ideal for studying stationary data (data whose statistical properties are invariant over time) but is not well suited for studying data with transient events that cannot -be statistically predicted from the data's past. Wavelets were designed with such non-stationary data. The proposed wavelet is Biorthogonal Wavelets 2.2 [7] orthogonally of vectors and functions allow us to represent general vectors and functions in terms of a set of complete orthogonal vectors and functions, respectively.
IV. BIORTHOGONAL WAVELET SYSTEMS
In many filtering applications we need filters with symmetrical coefficients to achieve linear phase. None of the orthogonal wavelet systems except Haar are having symmetl-ical coefficients. But Haar is too inadequate for many practical applications. Biorthogonal wavelet system can be designed to have this property. That is our motivation for designing such wavelet system. Non-zero coefficients in analysis filters and synthesis filters are not same. [7] 
And its translates form the primal scaling function basis and corresponding space be 0 v . 
For every k these two conditions together we put as:
Like scaling functions. Wavelet function also follows the scaling relation given by ( ) ( ) 2 (2 )
In orthogonal wavelet system, ( ) t ∅ is orthogonal to ( ) t ψ and its translates. In biothogonal system our requirement is that ( ) t ∅ be orthogonal to ( ) t ψ ∼ and its translates. Similarly ∅ ∼ (t) must be orthogonal to H (t) and its translates. Since
can be written as:
becomes alternate flip of h (k) the derivation of the result follows in the same line as in orthogonal wavelets.
Let ( ) t ψ and its translates span the space Wo and ( ) t ψ ∼ and its translates span the space 0 w ∼ . Like primal and dual scaling functions, ψ (t) is not orthogonal to its own translates but are orthogonal to translates of ( 
In orthogonal wavelet system is orthogonal to any scaled version of itself and its translates, that is,
The integral is zero except when j = 0 and k = m. when j = 0 and k = m, the integral becomes
So in biorthogonal system, the most genera1 equation
Now, we conclude the discussion by putting all [he relations in biorthogonal wavelet systems in one place. We have the following relationships:
In orthogonal wavelet system we have j v orthogonal to j w .I The neural controller uses feed forward back propagation algorithm. The inputs to the neural controller are the filter error and its derivative and output is the conduction time of the switches. These inputs and outputs obtained are given to neural network tool box where the training process takes place using back propagation algorithm (training of the data until minimum error is obtained) and the outputs are given as pulses to IGBT's in the shunt active filter. In the shunt active filter which acts as a voltage source converter the capacitor voltage is maintained constant and the inductor current is made equal in magnitude but opposite in phase to that of the load current consisting of harmonics. So, the harmonics injected by the load current in the supply current are cancelled by the negative harmonics injected by the filter output current thereby, resulting in the harmonic reduction [9] - [10] . The following diagrams represent the internal structure and operation of presented ANN controller for shunt active filter. From the above fig 13. shows that FFT analysis using ANN and Wavelet for the balanced, unbalanced and dynamic loads. 
VII. CONCLUSION
The ANN and Wavelet controllers of Shunt Active Power filter are designed. The proposed control technique is found satisfactory to mitigate harmonics from utility current especially under variable load condition. Thus, the resulting total current drawn from the ac mains is sinusoidal. ANN and Wavelet controllers improve the overall control system performance over other conventional controller. The validity of the presented controllers was proved by simulation of a three phase four wire test system under balanced, unbalanced and variable loading conditions. The proposed shunt active filter compensate for balance and unbalanced nonlinear load currents, adapt itself to compensate variations in non linear load currents, and correct power factor of the supply side near to unity. Proposed APF topology limits THD percentage of source current under limits of IEEE-519 standard.THD percentage of source current under ANN and Wavelet controllers are compared. It has also been observed that reactive power compensation has improved leading to power factor improvement These comparisons conclude that Wavelet controller is better choice than ANN controller. 
ACKNOWLEDGMENT
